Lithium suppresses motility and invasivity of v-src-transformed cells by glutathione-dependent activation of phosphotyrosine phosphatases.
Lithium has long been used for the treatment and prophylaxis of bipolar mood disorder. However, nerve cells are not the sole targets of lithium. Indeed, lithium was reported to target numerous cell types, and affect cell proliferation, differentiation and death. Thus, the idea has been raised that lithium may act on signaling pathways involved in neoplastic transformation. Indeed, the effect of lithium on tumor progression is currently being tested in a limited number of clinical trials. However, the molecular mechanisms by which lithium affects neoplastic transformation remain to be characterized. Here, using mouse fibroblasts transformed by the v-src oncogene as a model, we show that lithium drastically inhibits cell motility and compromises the invasive phenotype of v-src-transformed cells. In addition, we show that this effect is mediated by the activation of phosphotyrosine phosphatases, but not by the direct inhibition of the v-Src tyrosine kinase. Finally, we show that lithium activates phosphotyrosine phosphatases by the modulation of the redox status of the cell, independently of the Wnt and the inositol phosphate canonical pathways. Thus, this study supports the idea that lithium, acting similar to an antioxydizer, may have antimetastatic properties in vivo.